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INTRODUCTION
The term "Steptococcus milleri group" refers to a heterogeneous group of streptococci which are becoming increasingly recognized as clinical important pathogens. Streptococci that colonize the mouth and upper respiratory tract are generally harmless commensals [1] . These organisms are capable of causing disease (e.g., endocarditis or dental caries) and even death, especially when they gain entrance to host sites that are usually sterile [2], but they are rarely the cause of community-acquired pulmonary infections. In general, these oral commensals are distinct from the obvious pathogen Streptococcus pneumoniae, which may be found in the mouth and upper respiratory tract of healthy persons but which frequently causes acute pulmonary infections [3] . However, one group of commensal oral streptococci, the Streptococcus milleri group, has been identified as an important cause of pulmonary empyema and abscesses [4, 5] was identified in 19 patients, 13 men and 6 women, whose ages ranged from 65 to 91 years old. Thirteen of these patients had pneumonia, two had contaminant pneumonia and pleuritis, one had bronchitis, two had a lung abscess, and one had empyema. Severe, moderate and mild infections were observed in 5, 7 and 7 patients, respectively. None of them had bacteremia. Underlying diseases are also described in Table 1 . They included 11 cases of pulmonary pathologies (lung cancer in 2 cases, pulmonary emphysema in 5 cases, bronchiectasis in 3 cases and history of pulmonary tuberculosis in 1 case), three of diabetes mellitus, three of liver disease and one of heart disease. However, five patients had no underlying diseases and none of them was alcoholic. Microbiological diagnosis was made by culture of pleural exudate in 3 cases (patients 2, 11 and 13) and of bronchial lavage in 3 cases (patients 1,11 and 14) ( Table 1 ). Other cases of pneumonia or bronchitis were diagnosed based on the results of aspirated sputum culture. In 4 of the 19 cases, the infection was polymicrobial in nature. In infections related to a thoracic procedure, other organisms were also isolated: Pseudomonas aeruginosa and anaerobic bacteria (patients 1, 9,13 and 15). 
DISCUSSION
The Streptococcus milleri group is part of the usual flora of the mouth, but its actual prevalence is unknown. It is also found in normal faecal flora in 16-67% of healthy adults and has been isolated from normal appendix and from vaginal secretions [12] [13] [14] . The most important clinical feature of these microorganisms is their tendency to cause various suppurative infections such as dental abscesses or deep visceral abscesses [3, 15, 16] .
In this study, of the various types of thoracic infections caused by Streptococcus milleri, empyema and lung abscesses were found to be the most common. This result agrees with previous reports by other authors [1 5,17,18] . Predisposing factors which have been associated with Streptococcus milleri, empyema and lung abscesses include mucosal disturbance (sinusitis, periodontal disease, enteric disease such as esophageal perforation), thoracic surgery, malignancy, neurological disease, alcohol abuse, and Shinzato et al. [7] reported a possible synergy between the Streptococcus milleri group and anaerobic bacteria. The former organisms are often involved in mixed infections and their particularly frequent isolation in combination with anaerobic bacteria suggests synergy. It was also suggested that anaerobic bacteria might stimulate the growth of the Streptococcus milleri group and suppress the bactericidal activity of host cells [7] . In our study, we found two cases of mixed infections caused by Streptococcus milleri and anaerobic bacteria (patients 13 and 15). One had empyema and the other a lung abscess. We considered that these mixed infections might be one of the risk factors contributing to the severity of the infection, as suggested previously [3,7,22]. Furthermore, we had two patients with severe mixed infections caused by Streptococcus milleri and P.aeruginosa (patients 1 and 9). Patients with mixed pulmonary infections caused by Streptococcus milleri and another bacterial strain must be observed carefully. Our experience indicates that such mixed infections might be lifethreatening. It was reported that Streptococcus milleri was causative pathogen in about 3-15% of the cases of community-acquired peumonia [25, 26] . We had 15 cases of pneumonia associated with Streptococcus milleri in the elderly. We adopted the Japanese guidelines for the diagnosis of acute pneumonia and bronchitis caused by Streptococcus milleri in our study. However, it might be difficult to diagnose 
